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ABSTRACT 


Dissolved oxygen levels and variations have been monitored in culture pond stocked with P. monodon. Experiments were 
conducted on diurnal variations of oxygen consumption, temperature, pH, turbidity, growth and biomass. In the 
experimental culture pond the lowest oxygen was recorded in early morning is 2.08+0.183mg/lit and night (12 AM) is 
4.73+0.295mg/lit at 124 to 128 days of culture period. The lowest water temperature was recorded in early morning is 
19.7°C and evening (6PM) is 23.5°C at 130 days culture period. The lowest pH was recorded in early morning is 7.4 and 
evening 7.6 at 124 to 128 days. The lowest transparency/turbidity was recorded in early morning is 37.5 cm, and evening 
is 25.5 cms. The Pearson Correlation Coefficient of individual body weight and total biomass of R value is +1. This is a 
strong positive correlation, which means that high X variable scores go with high Y variable scores. The P-Value is 
<.0000Ihence the result is significant at p <.05. The F value of temperature, pH and turbidity is a value on the F 


distribution to determine the test is statistically significant in culture ponds. 
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INTRODUCTION 


Penaeus monodon is a brackish water shrimp, widely distributed and cultured throughout the coastal areas of India. This is 
highly relished in different countries as a food organism due to its nutritive value. Considering the very fact that these 
tolerate wide range of salinities (euryhaline) 0-50 ppt, and wide range of temperatures 15°-35°C, this species has been 
chosen as a candidate species for brackish water aquaculture and this has dominated all other brackish water cultivable 
finfish and shellfish species in India. P. monodon usually referred to as the tiger prawn, has a definite life-cycle, the adults 
reproduce in high saline waters of the sea and the post-larva (juveniles) migrate to the estuaries and brackish water areas 
and grow to the sub-adults, the sub-adults once again migrate to the sea for further growth and breeding. The larval forms 
usually require high salinities and they are plankton feeders. The post-larvae feed both on plankton and deposited organic 
food material. The feeding behaviour is mainly dependent upon habitat and the mouthparts also develop in such a way 


utilize the maximum food resources available. 
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A large number of entrepreneurs have already taken up mass culture of this species in grown out ponds. Taking 
into consideration of this particular point, the present research work is planned to work out the details of growth and the 
dissolved oxygen requirements of Penaeus monodon. The dissolved oxygen plays a very significant role in aquaculture of 
shrimps, influencing on the phenomenon of moulting and growth. Moulting and growth are intimately associated 
phenomenon and the duration of a moult cycle is directly dependent upon the dissolved oxygen levels. Low oxygen 
tensions leads to extension of the moult cycle, and mortality of shrimps. This is true in laboratory cultured shrimps, and 
also under pond environment. The requirement for dissolved oxygen varies and depends upon the age of the shrimp and 
stage of the moult cycle. Greater quantities of oxygen is required during the, pre-moult and post-moult periods, in 
association with greater metabolic rate. The dissolved oxygen levels of the pond are dependent upon the season, length of 
the day, climatic conditions and biotic and abiotic factors., When the shrimps have crossed 30 gms body weight they moult 


once in every 15 days i.e. once during the full moon day and once during the no moon day. 


Figure 1 


METHODS AND MATERIALS 


Experimental studies on growth of shrimps under pond environment, the shrimp culture ponds of Varaha Aqua Forms, 
Sarvasiddi, near S. Rayavaram, Visakhapatnam district, Andhra Pradesh were taken and monitored regularly for 150 days 
during the study period from April 10" to Aug 17". One pond was chosen and feed and water management was totally 
taken up and were maintained as given in the results. Water was drawn from Malagedda creek of Varaha estuary (Figure 
1). A constant water depth of 5 feet was maintained by careful adjustment of wooden planks at the outlets, flow-through 
system of water exchange was always maintained. Every alternate day about 5-10% of the water was exchanged by 


pumping fresh creek water into the ponds. 


The shrimps were fed four times a day at an interval of 6 hours, at 5 AM, 11 AM, 5 PM and 11 PM. The feed 
given was the commercial shrimps feed (Nova) supplied by C.P. Group of Company, Thailand. For these studies, juveniles 
of Penaeus monodon were initially stocked in a nursery pond at post larval- 20 stages. When the juveniles have grown to a 
size of 1 gram, then these were shifted to the culture pond of the size 800 m2 water spread area. A stocking density of 4 
shrimps/m2 was usually maintained the experimental ponds. Water turbidity / transparency was estimated by using a secchi 


disc. Water depth was measured by using a wooden scale. pH and temperatures were regularly monitored at 6 AM in the 
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morning and 6 PM in the evening. Dissolved oxygen was estimated 4 times a day by collecting water samples both from 
the surface layers and also from the bottom by Winkler’s titrimetric method Montgomery et al (1964). The results given in 
the tables are the averages of surface and bottom values. Weight changes were monitored regularly for every four days by 
collecting the shrimps by cast netting. The total biomass was calculated by multiplying the number of shrimps with weight. 
Which are tabulated the data on Pearson Correlation Coefficient of individual body weight and total biomass of R value. 


One-Way ANOVA Calculator for summary of data to the value of f and p. 
RESULTS 


Dissolved oxygen levels and variations have been monitored in culture pond stocked with P. monodon. The dissolved 
oxygen levels have been estimated from juvenile stage (about 20 mg size) onwards up to the adult stage, weighing 40-42 
gms. In the culture pond studied, greater oxygen levels were observed from 2 PM to 6 PM (6.93+0.234), and afterwards a 
gradual decline in the dissolved oxygen levels was noticed. Minimum levels of dissolved oxygen were noticed at 5 to 6 
AM (3.86+0.231). The dissolved oxygen levels were directly dependent upon the age and size of the shrimp. During the 
early days of stocking of the juveniles, dissolved oxygen levels were maintained both during the night time and day time 
without much fall in its concentration during night time, but with an increase in biomass of the pond, which is related to an 
increase in the size of the shrimp, the dissolved oxygen levels were not maintained constant and differences were more 
between the day time and night time. The dissolved oxygen levels were 4.73+0.295 ml/lit during the day time and values 
fell 2.08+0.183 ml/lit during early hours of the day before sunrise (Table 1). 


The transparency/turbidity as a measure of phytoplankton bloom has been monitored throughout the culture 
period. During the day time, the turbidity gradually increased along with an increase in day time temperature and radiation. 
Maximum transparency was observed at about 6 AM, when there was no Sunlight. Turbidity was more during the 
afternoon and evening times. The concentration of dissolved oxygen is directly related to the phytoplankton bloom, vis-a- 
vis transparency/turbidity. The dissolved oxygen levels were increased gradually during the day time in association with 
photosynthetic activity of the phytoplankton. After sunset the transparency once again increased gradually with maximum 
levels during the early hours. During the cloudy day and rainy day the planktonic bloom was not seen and this resulted in a 


decrease in the day time dissolved oxygen levels (Table 1). 


The Pearson Correlation Coefficient of individual body weight and total biomass of R value is +1. This is a strong 
positive correlation, which means that high X variable scores go with high Y variable scores. The P-Value is <.0000 lhence 
the result is significant at p <.05 (Table 2, Figure 2). The F value of temperature, pH and turbidity is a value on the F 
distribution and it is statistical tests generate an F value. The value is determined whether the test is statistically significant 


in culture ponds (Figure 3). 
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Table 1: Diurnal and Nocturnal Variations in Dissolved Oxygen, Temperature, pH, and 
Transparency/Turbidity in Penaeus Monodon Culture Pond on April 10" To Aug 17" 
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Table 2: One-way ANOVA of Temperature, pH, and Transparency/Turbidity to the Total Culture 
Period at 0.05 Significant Level 


1-30 
| 
| 


9329.399 3530.454 <0.00001 <0.00001 significant significant 
31-60 5961.770 16221.632 <0.00001 <0.00001 significant significant 
61-90 6087.589 2298.069 <0.00001 | <0.00001 | significant | Significant 
91-120 | 6479.149 | — 8532.339 <0.00001_ | <0.00001 | significant significant 
121-130 2831.275 7302.391 <0.00001 | <0.00001 | significant Significant 
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DISCUSSIONS 


Even-though information exists on oxygen requirements of several other species of crustaceans, work relating to the 
oxygen variations and metabolic rates of P. monodon under various conditions of aquaculture practices is negligible. The 
dissolved oxygen were maintained by water exchange, turbidity, pH and water temperature (Rama Rao, 1996). The similar 
studies were observed in various culture ponds with different stocking densities. Madeniian (2008) was studied on 
dissolved oxygen concentration and water temperature were monitored in four marine shrimp, Penaeus vannamei and P. 
monodon, Pond production and respiration were estimated based on DO curves. Trend analysis revealed a significant 
decline in pond net production during grow-out. Mohanty, (2001) studied at different stocking densities of Penaeus 
monodon. Four different aeration patterns were adopted and evaluated. Influence of individual aeration pattern on average 
survival rate was not highly significant(p<0.05) at different stocking densities, while different aeration patterns had 
significant influence (p<0.00) on survival rate of P. monodon. Fast, et al (1998) investigated at, differences in average 
whole pond respiration were pronounced, with the deepest ponds the diurnal temperatures in deep ponds fluctuated on 
average 1.7°C less than in shallowponds. Penaeus vannamei and Penaeus monodon grown at different 
dissolved oxygen levels. Janakiram, et al.,.(2011), represented of survival, growth and production of Penaeus monodon in 
modified- extensive and Semi Intensive Culture Systems. Apud et al., (1980), Chakraborti (2002), Anil, Kotiya et al., 
(2011). 


CONCLUSIONS 


Variations were more significant especially when the shrimps have grown more than 30 gm in their body weight. The 
shrimps were usually active during the night time (nocturnal) and oxygen consumption was more. In addition to this, 
normal metabolic activity as revealed by schooling behaviour of the shrimps was observed at night time. The shrimps used 
to moult more during the night time demanding greater quantities of oxygen. This particular phenomenon is very 
significant and related to lunar periodicities. The other competitor for dissolved oxygen during the night time is the 
phytoplankton. The reason for increased dissolved oxygen levels during the day time reflects on phytoplankton, which 
during the photosynthetic activity produces more oxygen and during the night time the phytoplankton also consumes 
oxygen along with the During the cloudy day, shrimps for respiratory activity, the day time oxygen levels were relatively 


less as indicated. 
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